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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an optical filter with an 
electromagnetic wave shield having a high antireflection effect and 
strong electromagnetic wave shieldability. 

SOLUTION: A transparent substrate 1 and the front surface of 
metallic pattern layers 2 formed atop the transparent substrate are 
provided with a planarization layer 3 to planarize the ruggedness of 
the metallic pattern layers and the transparent substrate and 
thereafter, an antireflection layer 4 is formed thereon, by which the 
coating unevenness resulted when an antireflection agent is 
directly applied on the metallic pattern layers and the air bubbles 
generated when an antireflection film is stuck thereon may be 
prevented and the antireflection effect may be improved. A metal 
oxide having a high refractive index is incorporated into a 
planarizing agent for forming the planarization layer 4, by which the 
improvement in the antireflection effect by a combination with the 
antireflection layer of the low refractive index is made possible. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The light filter with electromagnetic wave shielding characterized by having the metal patterned layer 
for intercepting the electromagnetic wave established on the field of one of the two of a transparence substrate, 
a transparent flattening layer for carrying out flattening of the irregularity of said metal patterned layer and said 
transparence substrate, and an acid-resisting layer with a refractive index it being prepared in the top face of 
said flattening layer, and lower than said flattening layer. 

[Claim 2] The light filter with electromagnetic wave shielding characterized by having the ITO layer for 
intercepting the electromagnetic wave established on the field of one of the two of a transparence substrate, the 
metal patterned layer for intercepting the electromagnetic wave prepared in the top face of said ITO layer, a 
transparent flattening layer for carrying out flattening of the irregularity of said metal patterned layer and said 
transparence substrate, and an acid-resisting layer with a refractive index it being prepared in the top face of 
said flattening layer, and lower than said flattening layer. 

[Claim 3] Said flattening layer is a light filter with electromagnetic wave shielding according to claim 1 or 2 
which contains the metallic oxide excellent in transparency and is characterized by the refractive index of this 
flattening layer being 1 .7 or more. 

[Claim 4] A light filter with electromagnetic wave shielding given in any of claims 1-3 characterized by 
containing titanium oxide at least as said metallic oxide they are. 



[Translation done.] 



http://www4.ipdl.ndpi. go.jp/cgi-bin/^ 9/28/2005 



JP,11-337702,A [DETAILED DESCRIPTION] 



Page 1 of 5 



* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the light filter with electromagnetic wave shielding which has 
the high acid-resisting effectiveness especially about a light filter with electromagnetic wave shielding. 
[0002] 

[Description of the Prior Art] The technique for conventionally preventing the leakage to the exterior of the 
electromagnetic wave generated from PDP (plasma display panel) etc. is proposed variously. As leakage 
preventive measures of the electromagnetic wave generally known widely, a resist is applied to the metal layer 
which piles up the silver vacuum evaporationo film and a silver dielectric film by turns on a transparence 
substrate, which sticks a wire mesh on a substrate and which was formed with nonelectrolytic plating on the 
transparence substrate, and forming a metal pattern by etching etc. occurs. 

[0003] Moreover, when forming the transparence substrate which prepared the above electromagnetic wave 
shielding members in the front face of the display screens, such as PDP, if the amount of reflection in the 
transparence substrate of the light emitted from PDP increases, problems, such as indistinct-izing of an image, 
will arise. It is going to realize acid resisting by carrying out two or more laminatings of the optical thin film 
with which refractive indexes differ on a transparence substrate as a cure generally [ in order to prevent such 
fault ] taken. Moreover, laminating an acid-resisting film, applying an acid-resisting agent to both sides of a 
transparence substrate as the formation approach of this optical thin film, etc. occur. 
[0004] 

[Problem(s) to be Solved by the Invention] However, if an acid-resisting agent is applied on the substrate which 
formed the metal pattern in order to give two or more functions, such as electromagnetic wave shielding and 
acid resisting, to a substrate, the coating nonuniformity of an acid-resisting agent will arise with irregularity 
with the substrate by the metal pattern. Moreover, even when it laminates an acid-resisting film, air bubbles will 
be generated owing to the irregularity by the metal pattern. Generating of coating nonuniformity and air bubbles 
produces the fault of reducing the acid-resisting effectiveness. 

[0005] This invention is made in view of the above-mentioned trouble, and the acid-resisting effectiveness is 
high and it aims at offering the light filter with electromagnetic wave shielding equipped with electromagnetic 
wave shielding [ strong ]. 
[0006] 

[Means for Solving the Problem] In order to attain this purpose, the light filter with electromagnetic wave 
shielding of this invention is characterized by having the metal patterned layer for intercepting the 
electromagnetic wave established on Men of one of the two of a transparence substrate, a transparent flattening 
layer for carrying out flattening of the irregularity of a metal patterned layer and a transparence substrate, and 
an acid-resisting layer with a refractive index it being prepared in the top face of a flattening layer, and lower 
than a flattening layer. 

[0007] The light filter with electromagnetic wave shielding of this invention is characterized by having the ITO 
layer for intercepting the electromagnetic wave established on Men of one of the two of a transparence 
substrate, the metal patterned layer for intercepting the electromagnetic wave prepared in the top face of an ITO 
layer, a transparent flattening layer for carrying out flattening of the irregularity of a metal patterned layer and a 
transparence substrate, and an acid-resisting layer with a refractive index it being prepared in the top face of a 
flattening layer, and lower than a flattening layer. 
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[0008] The above-mentioned flattening layer is good in the metallic oxide excellent in transparency being 

contained and the refractive index of a flattening layer being 1 .7 or more. 

[0009] As the above-mentioned metallic oxide, it is good to contain titanium oxide at least. 

[0010] 

[Embodiment of the Invention] Next, with reference to an accompanying drawing, the gestalt of operation of the 
light filter with electromagnetic wave shielding of this invention is explained to a detail. Reference of drawing 1 
- drawing 6 shows the operation gestalt of the light filter with electromagnetic wave shielding of this invention. 
Drawing 1 In addition, the cross-section block diagram of the 1 st operation gestalt of the light filter with 
electromagnetic wave shielding of this invention, Drawing 2 The cross-section block diagram of the 2nd 
operation gestalt of the light filter with electromagnetic wave shielding of this invention, Drawing 3 The cross- 
section block diagram of the 3rd operation gestalt of the light filter with electromagnetic wave shielding of this 
invention, The flow chart with which drawing 4 expresses the fabrication sequence of the creation example of 
the 1st operation gestalt, the flow chart with which drawing 5 expresses the fabrication sequence of the creation 
example of the 2nd operation gestalt, and drawing 6 are the flow charts showing the fabrication sequence of the 
creation example of the 3rd operation gestalt. 

[001 1] First, the configuration of the 1st operation gestalt of the light filter with electromagnetic wave shielding 
of this invention is explained using drawing 1 . The 1 st operation gestalt shown in drawing 1 is constituted by 
the transparence substrate 1 , the metal patterned layer 2 prepared on Men of one of the two of a transparence 
substrate, the flattening layer 3 prepared on the transparence substrate and the metal patterned layer, and the 
acid-resisting layer 4 which is the top face and transparence substrate of the flattening layer 3 and which has 
already been prepared in field of one of the two. 

[0012] The metal patterned layer prepared on the transparence substrate 1 has the role which prevents the 
leakage to the exterior of an electromagnetic wave, when it prepares in the front face of the display screen 
which generates electromagnetic waves, such as PDP. With this operation gestalt, in order to raise the shielding 
nature of an electromagnetic wave, this metal patterned layer is formed with the metal of good conductors, such 
as copper or silver. 

[0013] A flattening layer is a transparent layer prepared in order to carry out flattening of the irregularity by the 
metal patterned layer prepared on the transparence substrate. If for example, an acid-resisting agent is directly 
applied to the top face of a metal patterned layer with irregularity with the transparence substrate by those with 
5 micrometers - 1 5 micrometer, and this metal patterned layer, coating nonuniformity will become easy to 
generate the thickness of the above-mentioned metal patterned layer. Moreover, even when it laminates an acid- 
resisting film directly, it becomes easy to generate air bubbles. When coating nonuniformity and air bubbles are 
made, the fall of the acid-resisting effectiveness will be caused. A flattening layer carries out flattening of the 
irregularity of a metal patterned layer and a substrate, and it is prepared in order to prevent such faults. 
Moreover, the flattening layer is made to contain a metallic oxide. This metallic oxide is good in it being what 
is excellent in transparency and has a high refractive index in order not to reduce the transparency of a 
flattening layer. A high refractive index is needed for acquiring the higher acid-resisting effectiveness with 
combination with the low acidrresisting layer of a refractive index prepared in the top face of a flattening layer. 
In addition, the refractive index of this flattening layer is good in it being 1 .7 or more. Moreover, there are 
titanium oxide, silicon oxide, a zinc oxide, etc. as an example of the metallic oxide which fulfills such 
conditions. 

[0014] When a light filter is prepared in the front face of PDP, the acid-resisting layer 4 is formed in order to 
reduce the reflection factor of the light emitted from PDP. The high acid-resisting effectiveness can be acquired 
by making the refractive index of this acid-resisting layer lower than a flattening layer, and carrying out the 
laminating of a flattening layer and the acid-resisting layer. Moreover, since flattening of the irregularity of a 
metal patterned layer and a substrate is carried out by the flattening layer mentioned above, fault of that apply 
even if it uses the formation approach of applying an acid-resisting agent or sticking an acid-resisting film as 
usual, and nonuniformity is made, air bubbles being generated is not produced. Thereby, the thickness of an 
acid-resisting layer can be formed thinly. The permeability of light can be raised if thickness of an acid-resisting 
layer is made thin. In addition, the acid-resisting layer formed in the field in which the metal pattern of a 
transparence substrate is not formed may be an anti glare layer which a screen glares and has the prevention 
effectiveness. 
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[0015] Next, it explains, following a manufacture procedure with reference to the flow chart shown in drawing 
4 in the creation example of the 1 st operation gestalt of the above-mentioned configuration. First, a copper 
plating layer is formed with nonelectrolytic plating on a transparence substrate at step SI . Next, a resist is 
applied on the plating layer of this copper, and it fabricates at step S2 to a predetermined pattern by etching. 
Next, a flattening agent is applied at step S3. Although there were a thing which made titanium oxide contain in 
an inorganic binder, and a thing which made titanium oxide contain in transparence resin at the flattening agent 
containing titanium oxide, the COL coat incorporated company make which distributed titanium oxide, trade 
name ST- KOI, or ST-K03 was used into the inorganic binder as a flattening agent here. In addition, both the 
refractive indexes of this ST-K01 and ST-K03 are 1.78. This ST-K01 or ST-K03 is applied, and it is made to 
dry and is made to harden. Next, an acid-resisting agent is applied to the top face of the flattening agent applied 
in step S4. Here, the Asahi Glass Co., Ltd. make and trade name SAITOPPU were used as an acid-resisting 
agent. The refractive index of this SAITOPPU is 1 .34. Since flattening of the irregularity with the transparence 
substrate of a metal patterned layer is carried out by the flattening layer, even if it applies an acid-resisting 
agent, coating nonuniformity does not occur. Moreover, the high acid-resisting effectiveness can be acquired by 
carrying out the laminating of the flattening layer of a refractive index 1 .78, and the acid-resisting layer of a 
refractive index 1.34. And the light filter with electromagnetic wave shielding of the 1st operation gestalt shown 
in drawing 1 is completed by applying this acid-resisting agent also to the inferior surface of tongue of a 
transparence substrate at step S5. 

[0016] Next, the configuration of the 2nd operation gestalt of the light filter with electromagnetic wave 
shielding of this invention shown in drawing 2 is explained. The transparence substrate 1 with which the 2nd 
operation gestalt shown in drawing 2 contained the near infrared ray absorbent, The glue line 5 prepared in the 
top face of a transparence substrate, and the PET film 6 prepared in the top face of a glue line, It is constituted 
by the metal patterned layer 2 formed on the PET film, the black layer 7 given to the surface of metal of a metal 
patterned layer, the flattening layer 3 prepared on the black layer and the PET film, and the acid-resisting layer 

4 prepared in the top face of the flattening layer 3, and the inferior surface of tongue of a transparence substrate. 

[0017] The near infrared ray absorbent contains in the transparence substrate of the 2nd operation gestalt. By 
making a near infrared ray absorbent contain, the near infrared ray emitted by PDP etc. is absorbable. 
Moreover, the glue line prepared on the transparence substrate 1 is a layer of the adhesives for pasting up the 
PET film 6 on a transparence substrate. The thing excellent in transparency is used for the adhesives used for 
this glue line in order not to reduce the transparency of a light filter. Moreover, the metal layer is prepared in the 
PET film pasted up on the transparence substrate by the glue line. The metal patterned layer 2 is formed by 
applying a resist on this metal layer and patternizing by etching. Furthermore, the black layer is prepared in the 
front face of this metal patterned layer. When a light filter is prepared in the front face of the display screen, this 
black layer is prepared in order to prevent the fault that the light from the display screen reflects on the front 
face of a metal patterned layer, and reduces the visibility of a screen. In addition, the explanation about the part 
of the same configuration as the 1 st operation gestalt mentioned above is omitted. 

[0018] Next, it explains, following a manufacture procedure with reference to the flow chart shown in drawing 

5 in the creation example of the 2nd operation gestalt of the above-mentioned configuration. Adhesives are 
applied on the transparence substrate which contained the near infrared ray absorbent at step SI 1 , and the PET 
film with which the copper plating layer was prepared at step SI 2 is stuck. And at step SI 3, a resist is applied to 
the plating layer of the copper on a PET film, a copper plating layer is patternized by etching, and a copper 
patterned layer is formed, next, the front face of the copper patternized at step S14 — melanism — it processes 
and a black layer is formed. Next, at step SI 5, a flattening agent is applied on a black layer and a PET film. The 
flattening agent used here is COL coat incorporated company make, trade name ST-K01, or ST-K03 like the 1st 
operation gestalt. Next, an acid-resisting agent is applied to the top face of the flattening agent applied at step 
SI 6. The Asahi Glass Co., Ltd. make and trade name SAITOPPU were used like [ this acid-resisting agent ] the 
1 st operation gestalt. Since flattening of the irregularity with the transparence substrate of a metal patterned 
layer is carried out by the flattening layer, even if it applies an acid-resisting agent, coating nonuniformity does 
not occur. Moreover, the high acid-resisting effectiveness can be acquired by carrying out the laminating of the 
flattening layer of a refractive index 1 .78, and the acid-resisting layer of a refractive index 1 .34. And the light 
filter with electromagnetic wave shielding of the 2nd operation gestalt shown in drawing 2 is completed by 
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applying this acid-resisting agent also to the inferior surface of tongue of a transparence substrate at step SI 7. 
[0019] Next, the configuration of the 3rd operation gestalt of the light filter with electromagnetic wave 
shielding of this invention is explained. The transparence substrate 1 with which the 3rd operation gestalt shown 
in drawing 3 contained the near infrared ray absorbent, The ITO layer 8 prepared on one side of a transparence 
substrate, and the metal patterned layer 2 prepared in the top face of an ITO layer, It is constituted by the acid- 
resisting layer prepared in the black layer 7 prepared in the front face of a metal patterned layer, the flattening 
layer prepared in the top face of a black layer and an ITO layer, and the top face of a flattening layer and the 
inferior surface of tongue of a transparence substrate. 

[0020] The ITO layer prepared on the transparence substrate is the indium oxide (In 203) and the tin dioxide 
(Sn02) which were prepared in order to prevent the leakage to the exterior of an electromagnetic wave. It is the 
layer which consists of the solid solution. By preparing this ITO layer, it can add electromagnetic wave 
shielding [ more powerful than the configuration which prepared the metal patterned layer as an 
electromagnetic wave shielding member ] to a light filter. Moreover, the refractive index of an ITO layer is 
carrying out a laminating to 1 .8 to 1 .9 with an acid-resisting layer, a flattening layer, and an ITO layer from a 
top, since it is large, and the high acid-resisting effectiveness is acquired. In addition, explanation of the part 
which is the same configuration as the above 1st and 2nd operation gestalten is omitted. 

[0021] Next, it explains, following a manufacture procedure with reference to the flow chart shown in drawing 
6 in the creation example of the 3rd operation gestalt of the above-mentioned configuration. First, an ITO layer 
is formed by the spatter on the transparence substrate which contained the near infrared ray absorbent at step 
S21 . Next, at step S22, a copper plating layer is formed in the top face of an ITO layer with nonelectrolytic 
plating. And at step S23, a resist is applied on a copper plating layer and a copper plating layer is patternized by 
etching, the front face of the copper patternized at step S24 — melanism — it processes and a black layer is 
formed. A flattening agent is applied to the top face of a black layer and an ITO layer at step S25. The flattening 
agent used here is COL coat incorporated company make, trade name ST-K01, or ST-K03 like the 1st and 2nd 
operation gestalten. Next, an acid-resisting agent is applied to the top face of the flattening agent applied at step 
S26. The Asahi Glass Co., Ltd. make and trade name SAITOPPU were used like [ this acid-resisting agent ] the 
1 st and 2nd operation gestalten. Since flattening of the irregularity with the transparence substrate of a metal 
patterned layer is carried out by the flattening layer, even if it applies an acid-resisting agent, coating 
nonuniformity does not occur. Moreover, the high acid-resisting effectiveness can be acquired from a top by 
carrying out the laminating of the acid-resisting layer of a refractive index 1 .34, the flattening layer of a 
refractive index 1 .78, and the ITO layer of a refractive index 1 .9. And the light filter with electromagnetic wave 
shielding of the 3rd operation gestalt shown in drawing 3 is completed by applying this acid-resisting agent also 
to the inferior surface of tongue of a transparence substrate at step S27. 

[0022] When it is preparing a flattening layer and carrying out flattening of the irregularity by the metal pattern 
prepared on the transparence substrate and is the approach the formation approach of an acid-resisting layer 
formed in the top face of a flattening layer applies an acid-resisting agent, coating nonuniformity does not 
generate three above-mentioned operation gestalten. Moreover, when it is the approach of laminating an acid- 
resisting film, the fault that air bubbles are generated can be prevented. Moreover, since it can form without 
reducing the acid-resisting effectiveness by the approach of laminating an acid-resisting film for an acid- 
resisting layer, applying an acid-resisting agent, as compared with the case where an acid-resisting layer is 
formed by approaches, such as vacuum evaporationo, it is generable by low cost. Moreover, the acid-resisting 
effectiveness can be raised in combination with an acid-resisting layer with the low refractive index prepared in 
the top face by having formed by applying the coating liquid which contained titanium oxide with a high 
refractive index for this flattening layer. Since transparency will become high if the coating liquid containing 
this titanium oxide gets dry, the transparency of the light filter by having prepared the flattening layer is not 
reduced. Moreover, it also has the antistatic effectiveness. 

[0023] Moreover, when the above-mentioned operation gestalt is prepared in the front face of PDP, the leakage 
to the exterior of the electromagnetic wave generated from PDP can be powerfully intercepted [ the 3rd 
operation gestalt ] by the metal patterned layer with the 1st and 2nd operation gestalten by two electromagnetic 
wav« shielding members, an ITO layer and a metal patterned layer. Moreover, with the 2nd and 3rd operation 
gestalten, the near infrared ray emitted from PDP can be absorbed with a near infrared ray absorbent, and 
emission to the exterior of a near infrared ray can be prevented. Moreover, the 2nd and 3rd operation gestalten 
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can prevent the fall of the visibility of the screen by the metallic luster of a surface of metal by the black layer 
formed in the front face of a metal patterned layer, moreover, the thing done for the laminating of an acid- 
resisting layer and the flattening layer with the 1st and 2nd operation gestalten — moreover, with the 3rd 
operation gestalt, by carrying out the laminating of an acid-resisting layer, a flattening layer, and the ITO layer, 
the reflection factor of the light emitted from PDP and the outdoor daylight which carries out incidence can be 
reduced, and the visibility of a screen can be raised. 

[0024] In addition, an above-mentioned operation gestalt is the example of suitable operation of this invention. 
However, deformation implementation is variously possible within limits which do not deviate not from the 
thing limited to this but from the summary of this invention. 
[0025] 

[Effect of the Invention] The light filter with electromagnetic wave shielding of invention according to claim 1 
can prevent the coating nonuniformity made when a direct acid-resisting agent is applied on the air bubbles 
generated when a direct acid-resisting film is laminated on a metal patterned layer, and a metal patterned layer 
by preparing a flattening layer, carrying out flattening of the irregularity with the transparence substrate of a 
metal patterned layer, and forming an acid-resisting layer in the top face of a flattening layer so that more 
clearly than the above explanation. Moreover, the fall of the transparency of the light filter by preparing a 
flattening layer can be prevented by making a flattening layer transparent. 

[0026] the effectiveness according [ the light filter with electromagnetic wave shielding of invention according 
to claim 2 ] to invention according to claim 1 — in addition, after preparing an ITO layer with a large refractive 
index on a transparence substrate, by preparing a metal patterned layer, the acid-resisting effectiveness can be 
heightened and the shielding nature of an electromagnetic wave can be strengthened further. 
[0027] The light filter with electromagnetic wave shielding of invention according to claim 3 contains the 
metallic oxide excellent in transparency in a flattening layer, and when the refractive index of a flattening layer 
is 1.7 or more, it can acquire the higher acid-resisting effectiveness in combination with an acid-resisting layer 
with a low refractive index. 

[0028] The light filter with electromagnetic wave shielding of invention according to claim 4 can acquire the 
higher acid-resisting effectiveness in combination with an acid-resisting layer with a low refractive index by 
containing titanium oxide at least as a metallic oxide contained in a flattening layer, without reducing 
transparency. Moreover, the antistatic effectiveness can also be acquired. 
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(57)Abstract 

PROBLEM TO BE SOLVED: To provide an optical filter with an 
electromagnetic wave shield having a high antireflection effect and 
strong electromagnetic wave shieldability. 

SOLUTION: A transparent substrate 1 and the front surface of 
metallic pattern layers 2 formed atop the transparent substrate are 
provided with a planarization layer 3 to planarize the rugged ness of 
the metallic pattern layers and the transparent substrate and 
thereafter, an antireflection layer 4 is formed thereon, by which the 
coating unevenness resulted when an antireflection agent is directly 

applied on the metallic pattern layers and the air bubbles generated J^§£ P^J v ^^3 
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the antireflection effect may be improved. A metal oxide having a 
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forming the planarization layer 4, by which the improvement in the 
antireflection effect by a combination with the antireflection layer of 
the low refractive index is made possible. 
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